Modification of bursting in a Helix neuron by drugs influencing intracellular regulation of calcium level.
The effect of ruthenium red, caffein and EGTA (ethyleneglycol tetraacetic acid) influencing intracellular Ca2+ level as well as that of pH-lowering was investigated on identified RPal neuron of Helix pomatia characterized by bimodal pacemaker (bursting) activity. Drugs were applied both extracellularly and intracellularly. Intracellular injection was performed from micropipettes by pressure. It was found that intracellular injection of ruthenium red, caffein, EGTA and pH-lowering caused immediate short hyperpolarization and suspension of bursting. The effect of caffein and lowering of pH was biphasic, hyperpolarization was followed by an increase of spiking. Following EGTA injection the amplitudes of interburst hyperpolarizing waves decreased, and prolongation of spikes occurred. Extracellular application of ruthenium red caused slight depolarization, while caffein produced mainly effects that were similar to those of the intracellular injection. Adding EGTA into the bath resulted in cessation of bursting, and later on also spike generation was blocked. All these effects could be eliminated by washing. It is concluded that Ca-influx during spiking cannot be considered as a single factor in maintaining bursting activity, nevertheless, intracellular binding and liberation of Ca depending on the cell metabolism should also be taken into consideration as a possible mechanism of burst regulation.